Effects of asphyxia at birth on postnatal glucose regulation in the rat.
We have characterized the effect of a period of asphyxia at birth, followed by recovery, upon newborn rats. Asphyxiated pups were subjected to 3 to 5% (v/v) inspired oxygen during the first 20 min of life and then maintained in room air for 6 h. Control pups were maintained in room air throughout the 6-h period. Hypoxia produced severe asphyxia as reflected by a pH of 6.76 +/- 0.05, PaCO2 of 87 +/- 3 mm Hg and PaO2 of 15.4 +/- 4 mm Hg, and by a greatly increased blood lactate/pyruvate ratio. Plasma catecholamine concentrations in asphyxiated pups were elevated (epinephrine 13,866 +/- 250 pg/ml, norepinephrine 9611 +/- 1813 pg/ml) compared to control animals (epinephrine 973 +/- 234 pg/ml, norepinephrine 774 +/- 133 pg/ml) at 20 min. Asphyxia initially increased plasma glucose concentration, and then with recovery it fell below controls. Hepatic glycogen stores did not differ between asphyxiated and control pups. Plasma insulin concentrations remained elevated during asphyxia and the usual neonatal surge of plasma glucagon was significantly delayed. Neonatal asphyxia increases catecholamines, causes lactic acidemia, and alters insulin and glucagon levels. The interactions between these variables alters the normal pattern of glucose availability during the neonatal period.